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DETAILED ACTION 
Election/Restrictions 

1. Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-18 and 20, drawn to a method of fabricating a semiconductor 
structure, classified in class 438, subclass 778. 

II. Claiml9, drawn to a system of fabricating a semiconductor substrate, 
classified in class 118, subclass 715. 

The inventions are distinct, each from the other because of the following reasons: 

2. Inventions I and II are related as process and apparatus for its practice. The 
inventions are distinct if it can be shown that either: (1) the process as claimed can 
be practiced by another materially different apparatus or by hand, or (2) the 
apparatus as claimed can be used to practice another and materially different 
process. (MPEP § 806.05(e)). In this case, the apparatus as claimed can be used to 
practice another and materially different process, for example, the claimed means 
for incorporating nitrogen into the dielectric layer could be used to incorporate 
oxygen into a non-stoichiometry silicon nitride layer, wherein the degree of the 
non-stoichiometry corresponding to an oxygen profile associated with the dielectric 
layer. 

3. Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, 
restriction for examination purposes as indicated is proper. 
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4. Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art because of their recognized divergent subject 
matter, restriction for examination purposes as indicated is proper. 

5. Because these inventions are distinct for the reasons given above and the 
search required for Group I invention is not required for Group II invention, 
restriction for examination purposes as indicated is proper. 

6. During a telephone conversation with Keiko Ichiye on 11/05/04 a provisional 
election was made with traverse to prosecute the invention of the Group I, claims 1- 
18 and 20. Affirmation of this election must be made by applicant in replying to 
this Office action. Claims 19 is withdrawn from further consideration by the 
examiner, 37 CFR 1.142(b), as being drawn to a non-elected invention. 

7. Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if 
one or more of the currently named inventors is no longer an inventor of at least one 
claim remaining in the application. Any amendment of inventorship must be 
accompanied by a request under 37 CFR 1.48(b) and by the fee required under 37 
CFR 1.17(i). 
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Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 
that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in 
the United States before the invention thereof by the applicant for patent, or on an international 
application by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 
371(c) of this title before the invention thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection 
Act of 1999 (AIPA) and the Intellectual Property and High Technology Technical 
Amendments Act of 2002 do not apply when the reference is a U.S. patent resulting 
directly or indirectly from an international application filed before November 29, 
2000. Therefore, the prior art date of the reference is determined under 35 U.S.C. 
102(e) prior to the amendment by the AIPA (pre-AIPA 35 U.S.C. 102(e)). 

9. Claims 1-3, 4, 8-13, 14 and 18 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Jeon (US 6,790,755). 

The reference anticipates the claimed invention in that it discloses a method 
of fabricating a semiconductor device comprising: 

depositing on a semiconductor substrate a dielectric material of silicon oxide 
including non-stoichiometric variations of the exact stoichiometric formula 
identified by said oxide, the non-stoichiometric variations is controlled by 
selection and control of the conditions under which the silicon oxide are 
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deposited (col. 4, lines 9-12; col. 5, lines 1-23; col. 8, lines 1-2; col. 10, lines 57- 
65 and col. 14, lines 28-31); 

incorporating nitrogen into the non-stoichiometric silicon oxide to produce a 
nitrogenated silicon oxide layer having a nitrogen concentration of about zero 
weight percent to about 10 weight percent (col. 14, lines 43-58). 

Note that the definition of stoichiometric variations of the silicon oxide of the 
reference reads on the claimed "establishing a non- stoichiometry associated with a 
dielectric layer, the non-stoichiometry associated with a degree", and the percentage 
of nitrogen within the aforementioned range incorporated in the non-stoichiometric 
silicon oxide reads on the claimed " the degree of the non- stoichiometry 
corresponding to a nitrogen profile associated with the dielectric layer". 

For claims 2, 3, 8, 12, 13, and 18, since the claims do not specifically call for 
the exact proportion of silicon relative to oxygen of the dielectric layer, the 
definition of stoichiometric variations of the silicon oxide of the reference as noted 
above reads on the claimed limitation regarding the determining (or calculating) a 
proportion of silicon relative to oxygen of the dielectric layer. 

For claims 3 and 13, see col. 11, lines 15-17 for the deposition of the silicon 
oxide by exposing the substrate to a gas flow comprising a precursor and an 
oxidizer. 
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For claims 4 and 14, since the claims employ "comprising" format which do 
not exclude other intermediate steps, the disclosure at col. 11, lines 21-24 where 
sub-layers of silicon oxide are repeatedly deposited reads on the claimed limitation. 

For claims 9-10, see col. 9, lines 41-43 for the thickness of the non- 
stoichiometric silicon oxide layer. 

10. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 
that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by 
the applicant for patent, except that an international application filed under the treaty defined in 
section 351(a) shall have the effects for purposes of this subsection of an application filed in the 
United States only if the international application designated the United States and was 
published under Article 21(2) of such treaty in the English language. 

11. Claims 1-2, 8-12, and 18 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Colombo et al. (US 2003/0109146 cited by applicants) 

The applied reference has a common inventor with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior 
art under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) might be 
overcome either by a showing under 37 CFR 1.132 that any invention disclosed but 
not claimed in the reference was derived from the inventor of this application and is 
thus not the invention "by another," or by an appropriate showing under 37 CFR 
1.131. 



Application/Control Number: 10/736,444 Page 7 

Art Unit: 2823 

With reference to Fig. 3, the reference anticipates the claims in that it 
discloses a method of fabricating a semiconductor device, comprising: 

establishing a non-stoichiometry associated with a dielectric layer, the non- 
stoichiometry associated with a degree, the degree of the non-stoichiometry 
corresponding to a nitrogen profile associated with the dielectric layer; 
controlling deposition of the dielectric layer outwardly from a substrate to 
substantially yield the established non-stoichiometry of the dielectric layer 
(paragraphs [0016]-[0017]); 

and incorporating nitrogen into the dielectric layer to substantially yield the 
nitrogen profile corresponding to the established non-stoichiometry (para. 
[0018]. 

12. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 
that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

13. Claims 1-2, 8-12, and 18 are rejected under 35 U.S.C. 102(a) as being 
anticipated by Khamankar (US 2003/0109146 as above). 

With reference to Fig. 3, the reference anticipates the claims in that it 
discloses a method of fabricating a semiconductor device, comprising: 
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establishing a non-stoichiometry associated with a dielectric layer, the non- 
stoichiometry associated with a degree, the degree of the non-stoichiometry 
corresponding to a nitrogen profile associated with the dielectric layer; 
controlling deposition of the dielectric layer outwardly from a substrate to 
substantially yield the established non-stoichiometry of the dielectric layer 
(paragraphs [0016]-[0017]); 

and incorporating nitrogen into the dielectric layer to substantially yield the 
nitrogen profile corresponding to the established non-stoichiometry (para. 
[0018]. 

14. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 
that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

15. Claims 1-18 and 20 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Werkhoven et al. (US 2001/0041250 Al). 

The reference anticipates the claimed invention in that it discloses a method 
of forming a graded dielectric film comprising: 

establishing a graded dielectric layer of silicon oxynitride, wherein O content 
varies from 0% to 66%, and N content varies from 0% to 57% (Fig. 7 and 
related text). 
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forming, by atomic layer deposition (ALD) process, the graded silicon 
oxynitride outwardly from a substrate by controlling the flowing of silicon 
and oxygen ; and 

incorporating nitrogen into the dielectric to substantially yield the nitrogen 
profile corresponding to the established graded silicon oxynitride (para. 
[0055], [0064]-[0069]). 

Note that the graded silicon oxynitride is a non-stoichiometric silicon 
oxynitride since stoichiometric silicon oxynitride has formula Si2N20 (see para. 
[0051] of US 2004/0191151 Al. The document is cited merely for showing this fact 
but not applied in the rejection). Thus, the graded silicon oxynitride of the reference 
anticipated the claimed limitation "non-stoichiometry associated with a dielectric 
layer". 

For claims 2, 3, 8, 12, 13, and 18, Fig. 7 shows each of depositing cycle 301b- 
301d is determined to have a proportion of silicon concentration relative to oxygen 
of the graded dielectric layer, the proportion corresponding to the concentration 
profile of the established silicon oxynitride depicted in Fig. 8. 

For claims 4-5, 14-15, Fig. 7 and paragraphs [0067] -[0068] disclose repetition 
of depositing cycles, each cycle corresponds to the flow of silicon during the first 
pulse to deposit silicon outwardly from the substrate and oxidizing the silicon 
during the second pulse. 
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For claims 6 and 16, each full monolayer 102-114 (Fig.6) is a formed after a 
plurality of cycles and each cycle corresponds to a pair of silicon source gas and 
oxidant source gas pulse (para. [0073]). Thus, the deposition of each silicon 
oxynitride monolayer involves a number of first silicon pulses and a number of 
second oxidant pulses. Alternatively, when the dielectric layer 72 is considered as a 
whole, the formation of layer 72 involves the repetition of a plurality of silicon 
pulses and oxygen pulses as illustrated in Fig. 7. 

For claims 7 and 17, see paragraphs [0064] -[0065] for the silicon and oxidant 
flow rates and pressures associated with the silicon and oxygen concentrations 
(Fig. 7) that results in the silicon and oxygen concentration profile (Fig.8) of the 
graded silicon oxynitride. 

For claims 9-10, see paragraph [0073] for the thickness of each of full 
monolayer 102-114 or paragraph [0083] for the thickness of the resultant silicon 
oxynitride 72. 

For claim 20, every limitation of the claim has already been addressed with 
respect to claims 1-18 noted above. 

Double Patenting 

16. Claims 1-2, 8-12 and 18 are provisionally rejected under the judicially created 
doctrine of obviousness-type double patenting as being unpatentable over claim 18 
of copending Application No. 10/061,637 (US Pub. 2003/0109146 as above). 
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Although the conflicting claims are not identical, they are not patentably distinct 
from each other because of the followings: 

Claim 18 of the copending application recites forming a non-stoichiometric 
silicon oxide layer comprises SizOy and wherein a ratio of y/z is less than two. The 
action to form the non-stoichiometric silicon oxide corresponds the pending claimed 
limitation "establishing a non-stoichiometric associated with a dielectric layer". 
Moreover, the determination of the ratio y/z less than two reads on the pending 
claimed limitation "controlling deposition of the dielectric layer" because if the 
formation of the SizOy were not controlled, the ratio y/z of less than two would not 
be obtained. Finally, the nitridation step of claim 18 reads of the pending claimed 
limitation "incorporating nitrogen". 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

Claim Rejections - 35 USC § 112 

17. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

18. Claims 4-7 and 14-17 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Each of claims 4-7 and 14-17 recites the limitation "the flowing" that renders 
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the claim ambiguous because one cannot ascertain what "flowing" the claim is 
referring to. 

19. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Trung Dang whose telephone number is 571- 
272-1857. The examiner can normally be reached on Mon-Friday 9:30am-6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Olik Chaudhuri can be reached on 571-272-1855. The fax 
phone number for the organization where this application or proceeding is assigned 
is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Trung Dang 
Primary Examiner 
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